Modifications in Thermus thermophilus 23 S ribosomal RNA are centered in regions of RNA-RNA contact.
Ribosomal RNA from all organisms contains post-transcriptionally modified nucleotides whose function is far from clear. To gain insight into the molecular interactions of modified nucleotides, we investigated the modification status of Thermus thermophilus 5 S and 23 S ribosomal RNA by mass spectrometry and chemical derivatization/primer extension. A total of eleven modified nucleotides was found in 23 S rRNA, of which eight were singly methylated nucleotides and three were pseudouridines. These modified nucleotides were mapped into the published three-dimensional ribosome structure. Seven of the modified nucleotides located to domain IV, and four modified nucleotides located to domain V of the 23 S rRNA. All posttranscriptionally modified nucleotides map in the center of the ribosome, and none of them are in contact with ribosomal proteins. All except one of the modified nucleotides were found in secondary structure elements of the 23 S ribosomal RNA that contact either 16 S ribosomal RNA or transfer RNA, with five of these nucleotides physically involved in intermolecular RNA-RNA bridges. These findings strongly suggest that the post-transcriptional modifications play a role in modulating intermolecular RNA-RNA contacts, which is the first suggestion on a specific function of endogenous ribosomal RNA modifications.